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Unmasking allergic rhinitis: The th2 cytokine symphony in nasal

inflammation.
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Introduction

Allergic rhinitis, commonly known as hay fever, is a prevalent
allergic condition characterized by inflammation of the nasal
mucosa in response to allergens such as pollen, dust mites,
or pet dander. While the symptoms of allergic rhinitis are
well-known—sneezing, runny or stuffy nose, itching, and
watery eyes—the underlying mechanisms driving these
symptoms are complex and fascinating. One key player
in the pathophysiology of allergic rhinitis is the immune
system’'s Th2 response, involving the production of specific
cytokines from mast cells. In this article, we will explore how
Th2 cytokine production from mast cells contributes to the
development and persistence of allergic rhinitis [1].

Allergic rhinitis begins when an individual with a
predisposition to allergies comes into contact with allergens.
Common triggers include pollen, mold spores, dust mites,
and animal dander. When these allergens enter the nasal
passages, they interact with the immune system, setting off
a chain reaction. In individuals with allergic rhinitis, the
immune system'’s response is characterized by an overactive
Th2 immune response. The Th2 immune response is one of
the two major branches of the adaptive immune system (the
other being Thl) and is responsible for combating parasitic
infections and allergic reactions [2].

Mast cells are a type of immune cell found throughout the
body, but they are particularly abundant in tissues exposed to
the external environment, like the nasal passages. Mast cells
are armed with specialized receptors, known as high-affinity
IgE receptors (FceR1), that are primed to recognize and bind to
allergens. When an individual with allergic rhinitis is exposed
to allergens, such as pollen or pet dander, these allergens bind
to IgE antibodies that are already attached to the surface of
mast cells. This binding triggers a cascade of events within the
mast cell, culminating in the release of potent chemicals called
mediators, including histamine, leukotrienes, and cytokines

[3].

Among the mediators released by mast cells, Th2 cytokines
play a pivotal role in allergic rhinitis. These cytokines include
interleukin-4 (IL-4), interleukin-5 (IL-5), and interleukin-13
(IL-13), among others. Th2 cytokines are responsible for
orchestrating the inflammatory response seen in allergic
rhinitis. IL-4 promotes the production of IgE antibodies

by B cells, further enhancing the allergic response. It also
plays a role in recruiting other immune cells to the site of
inflammation. IL-5 is crucial for the activation and recruitment
of eosinophils, a type of white blood cell that contributes to
the inflammation seen in allergic rhinitis. 1L-13 is involved
in the production of mucus and the regulation of airway
inflammation. It contributes to the hallmark symptoms of
allergic rhinitis, such as nasal congestion and excessive mucus
production [4].

The release of Th2 cytokines from mast cells in response to
allergen exposure has several consequences like inflammation
in the nasal passages, leading to the classic symptoms of
allergic rhinitis, including nasal congestion, sneezing, and
itching, IL-13, in particular, stimulates the production of
mucus in the nasal passages, contributing to the sensation of
a runny or stuffy nose. Eosinophil Activation: IL-5 recruits
eosinophils, which release toxic substances that further
exacerbate inflammation and tissue damage in the nasal
mucosa [5].

Conclusion

Allergic rhinitis is a common and often bothersome condition
characterized by the immune system's hyperactive response
to allergens. Central to this response is the production of
Th2 cytokines from mast cells in the nasal passages. These
cytokines drive inflammation, mucus production, and other
hallmark symptoms of allergic rhinitis. Understanding the role
of Th2 cytokines and mast cells in allergic rhinitis is crucial
for developing effective treatments that target the underlying
mechanisms of the condition. By targeting these specific
pathways, researchers and healthcare providers aim to provide
relief to the millions of individuals affected by allergic rhinitis
and improve their quality of life.
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